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APPENDIX A: SOIL SURVEY OF THE

NAKHON SAWAN AREA
INTRODUC TION

The soil survey of the Nakhon Sawan study area was
conducted during the period April to September 1965, and covered
an area of approximately 2,965 8q km (1,145 sq mi),
Reconnaissance was made along all accessible roads and tracks,
Soils were studied at road cuts and borrow pits and at eXposures
along drainage channels., Borings were made and pits were
excavated, usually to a depth of 100 ¢m, in selecte? areas to
study the soil profiles in greater detail , Approxima.tely 8 to 10
observations bPer syuare kilometer were made,

Detailed field data were used to map soil boundaries on
air photos at scales of 1:20,000 and 1:60,000; then the soil
boundaries were transferred from the air photos to series L 708

Soil characteristics for those areas not examined in the field were
determined by air-photo interpretation techniques., Aijr photos
Were not available for a small area along the southern boundary

of the study area, and the soil characteristics (including boundaries)
for this area were determined by field observation and by inter-

Pretation of the series L. 708 topographic maps, New air
Photos on scale 1:5,000 were avajlable for the middle portion of
the study ares,, These photos Were occasionally used for checking

boundaries,

During the survey, field work was under the direction
of Messers, Lek Moncharoen and Manu Omakupt. Dy, F., R,
Moormann, Food and Agriculture Organization (FAOQ), and
Prof, Santhad Rojanaaoonthon, Kasetsart University, assisted in
the establishment of the soil legend, Mr, F.J. Dent assisted in
the editing of the map andthe preparation of the report,

LOCATION OF AREA
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Practically the entire study area is situated within Nakhbn Sawan
pProvince; however, very small scattered areas occupy portions
of the procinces of Kamphaeng Phet, Phichit, and Uthai Thani,
The area appears on map sheets 4957-1; 495871 and-11;5057-1
and-IV; and 5058-1,-11,-111, and-IV, The study area is
rectangular in shape, with the long axis extending in an east-west
direction, and is bounded by latitudes 15% 35! N and 15° 55' N
and longitudes 99° 45! E and 100° 30' E.

TRANSP ORTATION ROUTEs

All important land routes between Bangkok and northern
Thailand pass through the Nakhon Sawan study area. The area
is served by a major highway and railway and by sevcral major
waterways, In addition, air service to Bangt~k and northern
Thailand is available from & commercial airfield located at Changwat
Nakhon Sawan (Nakhon Sawan)*, the Principal town of the study
area,

National Highway No. 5 (Thanon Phahon Yothin) and
the Northern Line of the State Railways (Thang Rot Fai Sai Nua )
pass through Nakhon Sawan. Three loose-surfaced all-weather
roads stem from National Highway No. S, but all other routes in
the area are unsurfaced, fair-weather roads and tracks which are
negottable only during the dry season. Thus, most of the local
travel throughout the study area is by inland waterway, Villages
are to a large extend concentrated along the banks of navigable
streams and canals,

A fairly extensive system of natural and man-made
navigable waterways extends throughout most of the study area,
Three of the most important streams in Thailand form the backbone
of this system-- the Mae Nam Chao Phraya, the Mae Nam Nan,
and the Mae Nam Ping, Numerous tributaries and irrigation
canals stem from these three streams, 1In addition, a large lake
west of Nakhon Sawan, Bung Boraphet, occupies an extensive
part of the study arsa and is used pPrimarily for fishing,

Populated places are spelled in this manner the first time they
appear,followed by an abbreviated form in parentheses.,
Thereafter,only the abbreviated form is used in the text,

2
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TOP OGRAPHY AND PHYSIOGRAPHY

The topography of the Nakhon Sawan study area is
predominantly flat to slightly undulating or undulating. Nearly half
of the area is occupied by the alluvial plaine of the Mae Nam
Chao Phraya river system (1)*. Isolated hills (monadnocks)
are scattered throughout the study area and a fairly large range
of hills is located near the southwestern border. An undulating
peneplain is found southeast of Nakhon Sawan. A number of
distinct topographical unite were distinguished: hills, peneplains,
terraces, and alluvial plains.

Hills
The following types of hills were differentiated on the
basis of rock type.

a. Andesite and rhyolite porphLyry hills, Isolated
andesite and rhyolite porphyry hill formations are found in the
southeastern part of the study area, These hills are generally
rounded in shape; some are symmetrical or cone shaped.

Few rock outcrops are found on the side slopes of these hills.

L. Granitic or granodiorite hills, The only large
hill mazs in the study area, Khao Luang, located southwest of
Nakhon Sawan, is composed of granitic rocks. Associated with
this granitic mass are low hills of limestone, mica schist,and
pPhyllite. These hills are rounded in shape and have characteristic
boulder outcrops exposed on thgir side slopes.

c. Limestone hills, Isolated craggy lim estone hills
are scaltered throughout the plains and the peneplain area but
occur mainly along the western boundary of the study area and
along the eastern side of the Khao Luang granitic hill range.
These hille occur as pinnacle buttes, with very steep cliff faces
much fluted and pitted by solution. Rock is exposed over large
surfaces of these hills,

d. Mica schist hills, The main occurrences of these
hills are immediately to the west of Nakhon Sawan and tdirectly
south of Nakhon Sawan adjacent to the southern edge of the study
area., These hills are composdd primarily of mica schist and

* Numerals in parentheses refer to similarly numbered items in
the Literature Cited at the end of this report,

3
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quartzite; however, limestone occurs in association with these
rocks in the hills south of Nakhon Sawan. The hills are normally
rounded and low and marked with erosional channels and V-shaped
valleys. Few rock outcrops are found on the side slopes.

P eneplains

A peneplain, which is part of a large Peneplain forma-
tion extending {5 the south and east of the study area,occupies a
fairly extensive area southeast of Nakhon Sawan. The topography
is predominantly undulating but in a few places, low hills protrude,
The peneplain is composed of shallow clayey materials overlying
bedrock and is often covered by a shallow layer of grevelly
residuum. Composition of the bedrock varies strongly; the low
hills &re composed of shale, quartzite,and andesite,

Terraces
oo Ioces,

Terraces occupy most of the western half and a
significant portion of the easternmost part of the study area,
Four classes of terraces were recognized; they are discussed
as follows :

a. Terraces adjacent to limestone hills. These
terraces are found adjacent to the limestone hills and are commonly
composed of clay-textured materials. Marl concretions and ‘ime-
stone fragments are also found in the higher parts of these forma-
tione in association with sedentary and local colluvial materials,
The topography is flat in low-lying areas and undulating in the
higher parts.

b. High terraces. High terraces occur only in one
relatively small area along the western border of the study area.
They have a slightly undulating topography, This higher terrace
level may well coincide with the middle terrace level of Northeaster a
Thailand (appendix E, Khon Kaen study area),

c. Low terraces. Low terraces are slightly higher
than the semi-recent terrace formations and occupy most of the
western part of the study area. Occurrences of these terraces
are also found in the southeastern part of the study area. The
lower parts of these terraces are flat and usually cultivated in
rice, whereas the higher parts, including the colluvial footslopes
around the Khao Luang hill range, are undulating and are usecd
for dryland crop agriculiure or are uncultivated and overgrown
with low shrubs,

4
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d. Semirecent terraces. These terraces are slightly
higher than the adjacent recknt river plains;however, the transition
between the two landscapes is usually very gradual and smooth,
The topography is flat to slightly undulsting. Occurrences of these
terraces are found throughout the study area, but a large semi-
recent terrace occupies an extensive portion of the easternmost part
of the area.

Alluvial plains

Extensive alluvial plains have teen formed by the Mae
Nam Chao Phraya, the Mae Nam Nan, and the Mae Nam Ping
and their tributaries. Continuous shifting of these strcams has
resulted in the formation of abandoned channels, oxbows,levees,
and point bars. Bung Boraphet, a backswamp lake, occupies a
significant part of the plains east of Nakhon Sawan. Mostsmaller
streams have narrow U-shaped valleys which are filled with
materiels of varying texture and composition; the valleys in the
southeastern part of the study area often contain weathered lime-
stone fragments. '

SURFACE GEOLOGY

A large part of the study area is composed of recent
unconsolidated Quaternary deposits with oulcrops of rocks formed
in early Carboniferous, Devonian, and Silurian; pre-Permian;
Permian and Carboniferous; Triassic; and late Tertiary periods™.

Early Carboniferous, Devonian, and Silurian

Most of the rocks formed during this period are
phyllites and slates with quartzite bands. Quartzite phyllite rocks
of the Kanchanaburi geologic series (2) are found near mica
schist r ocke and sometimes occur in association with them.,

P re-P ermian

Rocks of pre-Permian origin were subjected to
metamorphism and are generally composed of para schist,phyllite,
slate, and some quartizite; however,intrusions of andesite and
diorite, occurring in bosses and stocks, are sometimes fomnd.

* Being quarried for industrial purposes and for use as road
surfacing.

R
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Permian and Carboniferous

Rat Buri limestone was formed during these periods,
It is a massive, light gray, crystalline limestone and is inter-
bedded in places with shale and phyllite .

Triassic

Granitic rocks., probably granodiorite,are assigned to
this period., These rocks are found only in the Khao Luang hill
range and appear to occur as a younger intrusion of the lime-
sione and mica schist formations,

Late Tertiary

been formed in late Tertiary times and are found as stocks and
dikes;andesite appears to be the dominant rock. The =udesite is
green or purple and the rhyolite is buff or yellow in color,
Granular-textured dioritic and aphanitic-textured basaltic rocks
are also found in aseociation with the andesite and rhyolite forma-
tions,

Quaternary

Recent Quaternery deposits of river alluvium have
been laid down unconfoimably by the Mae Nam Chao Phraya
river system. The na‘ure of the deposits ‘s due very larg aly L
to the effects of the Ice Age. While no evidence of aatual glacial
activity ham been found in Thailand, the waxing and waning of the
ice sheets in other parts of the world caused climatic changes and
a rise and fall in base level. Allernating periods of erosion and
sedimentation have resulted in the formation of peneplains :nd
river terraces. The most recent formations are the alluvial plains
of the main s*reams and their tributaries,

Andesite and rhyolite Porphyry are thoughi to have §

CLIMATE

'The Nakhon Sawan study area has a tropical savanna
climate (Koppen "Aw'") wiith distinct wet and dry seasons,
With the exception of a slightly lesser rainfall in the western part
of the study area, the climate of the area is well represented by
the Nakhon Sawarn station.* The average annual rainfall for

*  Statistical data were obtained from the Climatological Division,
Meterorological Department, Bangkok, Thailand.

6
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Nakhon Sawan is 1,187 mm,* The heaviest rainfall is from
May to October when the area is under the influence of the south-
west monsoon. September is the wettest month with an average
rainfall of 273 mm, The dry season is from November to April,
durlng which time periods of up to one month without rainfall are
quite common. The average rainfall from December to March,
the main dry season, is less than 10 mm per raonth,

The mean annual temperature is 28,4°C **  which is
only a few tenths of a degree higher than the mean annual tem-
perature of Bangkok. April is the hottest month (31.2° C average)
and December is the coolest month {24.6° C average).

VEGETATION AND LAND USE

Most of the Nakhon Sawan study area is cultivated.
Rice is the meain crop in the alluvial plains, the lower parts of
the semirecentterraces, and the low terraces. Dryland crops,
mainly corn, are grown on the higher peneplain, the higher
terrace formations,t‘_.'iand the footslopes of the hills. Jute, sugar-
cane, and fruit are.grown or. the higher parts of the levees
where an important part of the villages are situated., Some corn
and jute are also grown in rotation with rice on the better drained
alluvial soils.

Reeds,rushes and bamhoo are widespread in the
lower pa:its of the alluvial plains, especially the area north of the
confluence of the Mae Nam Ping and the Mae Nam Nan and the
area around Bung Boraphet, Secondary forests and shrub
savanna are found scattered throughout the terraces,the peneplains,
and the low hills. Some primary forests are found on the higher
parts of the hills, Some of the common species are : yang
khao (Dipterocarpus alatus) ,yang daeng (D. costatus), krabak
(Anisoptera glabra), payung and ching chan (Dalbergia sp.) ,
ma-ka (Afzelia_gp. ), takhian (Hopea odorata), kathon
(Sandoricum indicum),pradu (Pterocarpus macrocarpus), teak
(Tectona grandis), aud tabeak {Lagersiroemia calyculats).

* 1 mm = 0,03937 in,

%% - 1.8°C + 32
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HYDROGRAPHY

The entire study area is drained by the Mae Nam
Chao Phraya river system. The water regime of the alluvial
Plains is controlled by the three main streams; such areas are
subject to flooding during the high water stages of these streams
at the height of the wet season, Only the main streams flow
continuously throughout the year; during the dry season small
tributary streams cease to flow and the water level of Bung
Boraphet drops considerably,

In recent years the hydrologic regime of the Mae Nam
Ping has been modified by the construction of Bhumiphol Dam,
midway between Nakhon Sawan and Chiang Mai, Flooding of the
lower plains has become less Severe and less Prolonged, and
parts of these areas have been recldimed for agricullure, The
higher plains, the terraces, ang the pmneplain are not subject to
flooding and have a low water table diring the dry seasonjhowever,
low terraces,although not flooded by overflowing streams, are

paddies,
SOIL FORMATION AND PARENT MATERIAL

Transported materia]

Recent river alluvium, These deposits are usually clayey,

Terrace alluvium and slope colluvium

&. Semirecent terrace river aliuvium, These
materials are commonly fine textured, but coarser materials are
also found, They occur on a slightly higher level then the recent
river alluvial deposite and terrace sediments,

b. Low terrace river alluvium, These materialg are
medium to fine textured; however, some sandy deposits occur,
These deposits are found adjacent to the recemt and semirecent
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c. High terrace river alluvium and slope colluvium,
These materials are usually strongly leached end have medium to
fine textures;however,some sediments are composed of msrl and
are predominantly fine textured., These laiter materials are found
in association with limestone. Higher terrace sddiments adjacent
to the hills and in the peneplain are commonly gravelly,

Residual material

Residuum and colluviated residuum

a, Andesite and rhyolite porphyry. These materials
®re commonly medium to fine textured and contain varying amounts
ot rock fragments; they often include materials derived from
associated rocks, i.e. limestone, diorite, phyllite, or shale,

b. Granite or granodiorite, These materials are
medium textured with a considerable coarse sand frection, and
contain varying amounts of rock fragments,

c. Limestone and associated rocks (quartz phyllite
or mica schist)., These materials are fine textured and contain
considerable amounts of limestone, quartzite phyllite, o1 mica
schist fragments. Iron manganese concretions are often found
in deeper layers,

d. Mica schist and associatied rocks (quartzite
phyllite). These materials are usually medium to fine textured
and are normally found in the hills or near rock outcrops,

They may contain mica flakes and a variety of rock fragments.
o

SOIL CLASSIFICATION

In the classification of soils for this study, sttention has
been given largely to dividing the soils into series. All the soils
of one series have profiles almost alike and have major horizons
that are similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or other
geographical feature near the place where the series was first
mapped. Where soils differed strongly over short disthnces, making
separ.tlion by series difficult, the area was mapped as an associa-
tion, Soils which represented a relatively small area were sur-
veyed as unnamed units.
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To accomodate minor differences in the texture,pH, motling, etc. ,
of the various layers,series were sometimes separated into soil
phases. Some of these soil phases differ from the modal series
in one or two important genetic characteristics, but because of
the rare occurrence of these soil phases they were treated as
separate phases within the series which they most nearly
resembled,

The soils in the Nakhon Sawan study area have been
classified by soil series as defined in the U.S. Department of
Agriculture Soil Survey Manual (4).

Following the name of each soil series,there is a
symbol in parentheses. This symbol identifies the mapping unit
on the detailed soil maps,

For the sake of convenience,the soil survey of the
stidy area has been arranged into three maps which were com~
bined from the following AMS Series L 708 map sheets

Sheet 1 - No. 4957-1, 4958-~1 and ~II
Sheet 11 ~ No. 5057-1V,5058-11I1 and- IV
Sheet III - No, 5057~1, 5058-I and -I1I

-

Sheet IV is the key and gives the main properties of
the various mapping units,

Soil series

Tha Muang (Tm). Tha Muang soils occupy the levees
along streams and abandoned stream channels. The main

occurrences of these soile are found along the Mae Nam Chao
Phraya, Mae Nam Nan, Mee Nam Ping, and Mas Nam Yom.

These soils are well to mod:rately well drained and
are the traditional sites for settlement ;vegetable gardens and fruit
orchards are commonly found on these soils. In some areas
dryland crops such as jute, sugarcane, and corn are grown,

Tha Muang soils arc Alluvial * soils with an A-C or
Cg horizon sequence. These soils are predominantly sandy loam,
or silt loam. Mica is commonly found .throughout the profile and
is most abundant in the soils adjacent to the Mae Na-a Ping.
There is an abrupt boundary between the surface layer and the
underlying subsoil. Color in the surface is predominantly brown
to yellowish brown. Color in the subsoil is dark grayish brown
in uncultivated areas and brown to yellowish brown in cultivated
areas., Motllling sometimes occurs in the subsoil. Values of pH
are medium to slighlly acid (5.5 to 6.5).

* Great soil €roup names are capitalzed.

10
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Sapphaya (Sa). Sapphaya soils occur along the river
levees in association with Tha Muang soils, Sapphaya soils are
similar to the Tha Muang soils in texture and matrix color but are
generally somewhat lower in topographic position,

These sdlls are well to moderately well drained but
are usually flooded during the wet season. They are normally
used for growing rice.

Sapphaya soils are Alluvial hydromorphic soils with
an Apg-Cg horizon sequence. These soils are normally loam to
sill loam but occasionally silty clay loam is found below 50-60 cm
in depth. The color of these soils when dry is pale brown or
very pale brown. Because of their use for growing rice,these
soils have acquired a mottled surface (inverted gley) that is con-
centrated along the root channels. Mica is commonly found
throughout the profile. Values of pH are medium to slightly acid
(5.5 to 6.5).

Chainat (Cn). Chainat soils occupy the transition zone

between the levee and the river basin, They have a flat to
slightly undulating topography. They are commonly found adjacent
to the Sapphays and Rat Buri soils and exhibit, to some extent,
characteristics of each.

Chainat soils are moderately well to somewhat poorly
drained and are mostiy used for growing rice. Some dryland
crops such as jute and corn are also grown.

Chainat soils are Alluvial hydromorphic soils with an
A g-Cg horizon sequence, These soils are commonly clay loam
to silty clay to a depth of 1 m or more; howeve:, a thin layer
(10-30 cm depth) of loam or silt loam often occurs at the surface,
and a heavy clay, typical of Rat Buri series soil, is sometimes
found in the subsoil at a depth of 70-80 cm. Mica is seldom
found inthese soils. The colcr of the topsoil is grayish brown,
whereas color of the subsoil is predominantly brown but is
occasionally yellowish brown., The profile is mottled throughout.
Values of pH are sirongly acid (5 to 5.5) in the topsoil and
medium to slightly acid (5.5 to 6.5) in the subsoil.

Rat Buri (Rb). Rat Buri soils occupy the higher parts
of the alluvial plains and are usually found at some distance from
the levees and abandoned river channels. They have a flat to

slightly undulating topography.

11
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These eoils are subject to flooding during the wet
season and are poorly drained. They are used for growing
rice and give moderate yields.

Rat Buri soils are Alluvial hydromorphic soils with
an Ag-Cg horizon sequence. These soils are usually composed
of clay but in some areas a thin clay loam or silty clay loam g
layer (20-30 cm 'n depth) occurs. Laterite concretions washed
in by floods are o%en found in the molls wast of the Mae Nam
Nan and north of the confluence of the M:e Nam Nan and Mae
Nam Ping. Color of the surface layers is usually very dark
grayish brown (10 YR 3/2) to dark brown (10 YR 3/3);
although in some profiles the matrix color is gray., Color in the
subsoil varies from grayish brown (10 YR 5/2) to yellowish
brown (10 YR 6/6). These soils are motiled throughout the
profile. In the surface layer brown to yellowish brown mottles
are concentrated along root channels. Values of PH are strcngly
to slightly acid (5 to 6.5) and increase with depth,

A calcareous phase (Rb-ca) of the Rat Buri series
is recognized and indicated on the soil maps., These calcareous
phase soills are found in the alluvial plain between the Mae Nam

- Nan and Mae Nam Ping and were separated from the normal Rat

Buri series because of their neutral to alkaline reaction, They
occupy slighlly lower positions than the normal Rat Buri series
and are subject to flooding for longer periods during the wet
season. These soils are poorly drained and are usually not
cullivated because of their low position and excessive flooding.
Bamboo forests are predcminant. Rat Buri, calcareous phase
soils are composed of clay, Color is very dark brown (10 YR
2/2) to very dark grayish brown (10 YR 3/2) in the surface
layers and grayish brown (10 YR 5/2) or light brownish gray
(2.5 Y 6/2) in the subsoil. These soils are mottled throughout
and always contain limestone fragments, Values of pH are
usually slightly acid (6 to 6.5) in the surface layess,but rise in
the subeoil,

Phimai {Pm). Phimei soils are found in the sbandoned
channels (cxbows) and in the lower parts of the river basins,
They have a flai topography,

These soils are poorly drained and are subject to
flooding each year. The Phimai sofls in the river basins are
used for growing rice but those in abandoned river channels are

not,
12
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Phimai soile are Alluvial hydromorphic soile with a
horizon eeguence of Apg-Cg; the Apg horizon is usually well
developed and humiferous, Theee soils are composed of heavy
clay. Motlling occure throughout the protfile. Color of the eur-
face layer (depth 80 to 30 cm) is dark gray to black, whereae
the dominant color of the subsoil ie gray to olive gray (in the
Munsell color chart notatione the chroma is ueually one or less).
Distinct mottlee, few to common are found in the subsoil. When
theee eoile are dry they contain large slickeneides at varying
depthe, Valuee of pH are ueually medium to elightly acid (5.5
to 6.5) in the topeoil and neutral (6.5 to 7) in the subsoil.

Yang Pong (Yp). Yang Pong soils occupy depreesione
and backswampe of river baeine and old river chennels of semi-
recent terracee. A large occurrence of these soils is found
around Bung Boraphet. They have a flat topography and a die-
tinctive microrelief. Those Yang Pong eoils which form on the
eemirecent terracee are aeeociated with Kamphaeng Saen com-
plex soile.

Yang Pong eoils are continuouely saturated with
water and are rarely cultivated. Some lotus ie grown on the
higher parts of theee eoile but marehy vegetation generally

‘predominatee.

Yang Pong soile are Alluvial hydromorphic soils with
an Ag-Cg horizon eequence. They are composed.of heavy clay
and have a dark humiferous eurface horizon. Reduced, bluieh
to gray eoil layere occur at a shallow depth. Valuee of pH are
strongly to slightly acid (5 to 6.5).

Chum Saeng (Ce). Chum Saeng soile are found extensively
in the alluvial plaine east of the Mae Nam Nan., These eoils are
eimilar to the Manorom eeriee but occupy a lowwer position on the
alluvial plain and have a weaker profile development and no termite
mounds. They have a flat topography,

Theee ecile are poorly drained and subject to flooding
during the wel seaeon. They are ueually used for growing rice
and give moderate yields,

Chum Saeng soils are Alluvial hydromorphic eoile
with an Apg-Cg horizon sequence. These soile are compoeed
of clay to a depth of 1 m or more. Matrix color is dark gray
(10 YR 4/1) to grayish brown (10 YR 5/2) in the eurface layere
and phikish gray (7.5 YR 6/2) to gray (10 YR 6/1) in the sub-
soil. Theee eoils are mottled throughout;brown (10 YR 5/3) to
yellowish brown (10 YR 6/8)motlles are concentrated along the
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root channels in the surface layers and fine to medium, strong,
red motlles (2.5 YR hue or below) occur below a depth of 20

to 30 cm. Values of pH are very strongly to strongly acid

(4.5 to 5.5),

Tha Tako (To). Tha Tako soils are found along narrow
alluvial valleys in the eastern part of the study area where streams
cut through the hills and the peneplain., These soils are mainly
formed of alluvium deposited by the streams, but near the foot-
slopes of the hills they are intermixed with colluvial deposits
washed down from the hills, They have a flat to slightly undu-
lating topography a.d are usefl for growing rice.

Tha Tako eoils are Alluvial and Humic Gley soils
with a common horizor sequence of Ag~-Cg. These soils are
composed mainly of clay but loam is occasionally found in the
surface layers to a depth of 20 to 50 cm. Limestone fragments
and secondary concretions are usually found in the deeper sub-
soil, below 50 cm in depth. Matrix color is dark reddish brown
(5 YR 3/3) to dark brown (10 YR 3/3) in the topsoil and dark
grayish brown to olive brown in the subsoil. Values of pPH are
normally neuiral to mildly alkaline (7 to 8); however,near Chum
Saeng a very dark gray clay with a pH value of 5.5 is found in
the surface above @n olive brown clay subsoil with a pH value of
7 to 8.

Sara Buri (Sb). Sara Buri goils occur in the semi-~
recent terraces and the transition zone between the semirecent
terrace and the recent alluvial plains, ara Buri soils are
similar to Rat Buri soile but occupy slightly higher positions
and support termite mounds., They have a flat to slightly undula-
ting topography. .

These soils are poorly drained and the lower mem-
bers are sometimes flooded during exceptionally high floods. The
soils are used mosily for growing rice and give moderate yields,

Sara Buri soils are weakly developed Low-Humic

Gley soils with an Apg-Btg horizon sequence. These soils are
predominantly clay throughout the profile; however,some profiles
have & clay loam esurface layer and aclay or heavy clay subsoil
below 20 cm in depth. Color is very dark gray to dark grayish
brown (10 YR 3/1, 10 YR 3/2 , 10 YR 4/2) in the surface
layer and dark brown or yellowish brown (10 YR 4/3 ,10 YR
5/4) below a depth of 15 to 20 em. Brown to yellowish brown
motlling can be observed thooughout the profile. When dry,dis-
tinctive csacks occasionally appear at the surface.
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Limestone fragments and uncondolidated laterite concretions some-
times occur in the subsoil., Values of pH are strongly acid

(5 to 5.5) at the surface and medium acid to neutral (5.5 to 7)
in the subeoil.

Nakhon Pathom (Np). Nakhon Pathom soils occur on the
lowest parts of the semirecent terraces and occupy abandoned
river channels and oxbows, These soils are found in the
western part of the study area. They have a flat to slightly
undulating topography,

These soils are somewhat poor to poorly drained and
the lower members are occasionally subject to flooding during the
wet season. Most of there soils are used for growing rice and
give good yields during normal rainfall conditions.

Nakhon Pathom soils are Low-Humic Gley soils with
an Apg-Btg horizon sequence. These soile are generxally com-
posed of clay loam in the surface layers (15 to 20 cm depth)
and clay loam to clay in the subsoil. Occasionally, sandy loam
to loamy sand id found in the subeoil below a depth of 50 cm.
Mica is unique to the Nukhon Pathom soils found in this study
area since it usually ie not found in these soils in other parts
of Thailand., Matrix color is ddrk grayish brown to dark brown
(10 YR 4/4 to 10 YR 6/4) in the topsoil, and very dark grayish
brown or yellowish brown in the subsoil, Brown to yellowish
brown motlling occurs throughout the profile. Values of pH are
strongly acid (5 to 5.5) at the surface and neutral (6.5 to 7) in
the subsoil,

An acid phase (Np-a) of the Nakhon Pathom series
is recognized and indicated on the soil maps, These soils are
similar to the normal Nakhon Pathom soils, bul their subsoil pH
to a depth of 100 cm or more remain low (4.5-~5). In this
respect they are similar to Manorom Soils, but they miss the
distinct reddish subsoil mottling of the latter.

Phet Buri (Pb). Phet Buri soile are found on levees in
the semirecent terraces west of the Mae Nam Ping and are very
similar to Kamphaeng Saen soils ’n topography, color, and tex-
ture, but unlike the Kamphaeng Saen soils, the Phev Buri soils
are used for growing rice. Only a few small occurrences of
these soils are found within the study area, Phet Buri soils
have a slightly lower topographic position than the Kamphaeng
Saen soils and have a flat to slightly undulating topography.
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These soils are inoderately well drained and are sel-
dom flooded. They are cultivated and used for growing rice and
give moderate yields under normal rainfall conditions.

Phet Buri soils are Low-Humic Gley soils with an
Apg-Btg horizon sequence. These soils are composed of fine
sandy loam throughout the profile., The color or the surface la-
yer is dark grayish brown(10 YR 4/2l)to grayish brown(10YR5/2)
tul becomes whitish when dry. The color in the subsoil is brown
(10YR5/3)to yellowish brown(10YR5/6). Mottling and mica occur
throughout the profile. Values of PH are strongly to slightly acid
(5 to 6.5),increasing slightly in the subsoil,

Kamphaeng Saen (Ks). Kamphaeng Saen soils
occupy the semirecent river levees along former river courses
are found in the central and western parte of the study area,
These soils are old enough for weathering and the formation of
genetic soil ho.fizons to have taken place; genetic horizon deve-
lopment varies according to the texture and age of the levee.
The charac'eristics of these soils are similar to the Tha Muang
soils, The Kamphaeng Saen soils have a flat to slightly undula-
ting topography.

These soils are well to moderately well drained and
are seldom flooded. They are excellent agricultural soils (both
chemically and physically) and are used for growing corn,
sugarcane, and jute., Small rhrubs and some rubber trees are
found on the uncultivated soils,

Kamphaeng Saen soils are Noncalcic Brown soils with
a common horizon sequence of A-~Bt or A-Btg., These soils are
usually composed of fine sandy loam to clay loam, but near the
stream chennels they are sometime? medium tsxtured or even
sandy throughout. The color is dark grayish brown to dark
brown (7.5 YR 3/2 to 10 YR 4/2) in the surface layer and
brown to yellowish brown (7.5 YR and 10 YR hues) in the
subsoil., Weak motlling is occasionally found in the subsoil at
depths below 50 cm. These soils always contain mica through-
out the profile to a depth of 1 m or more. Values of pPH are
sirongly to slightly acid (5 to 6.5) and increase slightly with
depth,
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A motlled phase (Ks-mo) of the Kamphaeng Saen
series is recognized and indicated on the soil maps. These svils
are found in one area east of the Mae Nam Ping near Ban Maha
Pho. The motlled phase soils occupy somewhat lower positions
than the normal Kamphaeng Saen soils and have a darker colored
topeoil and a motlled subsocil., The mottled phase socile are some-
what poorly drained, and maet of them are used for growing
sugarcane. Small shrube dominate the uncultivated portiona.
Generally, these motlled phase soils are composed of loam in the
surface layers and clay loam in the subsoil. They are occasional-
ly composed of loam throughout, and sandy materials are &lco
often found below the loam layer in the subsoil at depthe of more
than 50 cm. Matrix color is very dark gray (10 YR 3/1) to
dark gray (10 YR 4/1) to a depth of 20 to 50 cm and grayish
brown (10 YR 5/2) to brown (10 YR 5/3) below that depth.
Indistinct motlling and mica occur throughout the pirofile. The
pPH value is 6 to 6.5 at the surface and ialls to § or 5.5 in the
subsoil,

A leached phase (Ks-l) of the Kampheeng Saen series
is recognized and indicated on the soil maps. These soils are
separated from the normal Kamphaeng Saen soils because of
their coarse-textured, strongly-leached surfase with characteristics
intergrading toward Gray Podzolic soils. These solls are
excessively drained. The textural profile is the main diagnostic
characteristic of the Kampheeng Saen, leached phase solls.
These leached phase s=oils are composed of loamy sand. Mica
is present throughout the profile. Matrix color is very dark gray
(10 YR 3/1) to dark grayish brown (10 YR 4/2) in the surface
layers (20 to 30 cm depth) and becomes whitish when dry,and
grayish brown (10 YR 5/2) to brown (10 YR 5/3) in the sub-
soil. Values of pH vary due to the poor buffe.ing capacity of the
sandy materiais but are usually strongly to medium acid (5 to 6).

Kok Phra (Kr). Krok Phra soils are found on the
lower parts of the semirecent terraces and occupy slightly higher
positions than the Nakhon Pathom eoils. Occurrences of these
soils are fotind scaltered throughout the western part of the study
area. The characteristics of these eoils are similar to the Lampang
series in the surface layers and the Nakhon Pathom series in the
subsocil. Krok Phra soils have a flat to slightly undulating topo-

graphy.
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These moils are somewhat poorly drained and are
extensively used for growing rice under irrigation and yields
are good.

Krok Phra soils are Low-Humic Gley soils with an
A g-Btg horizon sequence, These soils are composed of loamy
sand to sandy loam in the surface layers (approximately 20 to
50 cm depth) and clay loam to clay in the subsoil. L.oamy sand
or sandy loam textures are occasionally found throughout the pro-.
file ‘> a depth of 1 m or more. Mica is often found in the sur-
face iayers and is more abundant in the saandy profiles. The color
is dark gray (10 YR 4/1) to brownish gr&y (10 YR 6/2) in the
topsoil and grayish brown (10 YR 5/2) to brown (10 YR 5/3)
in the subsovil. Yellowish-brown (10 YR 5/6) to brown (7.5
YR 5/4) motlling occurs vhroughout the profile and is somewhat
concentrated along the root channels in the surface layers,

Values of pH are strongly acid (5 to 6.5) in the surface and
neutral (6.5 to 7) in the subsoil.

Ubon (Ub!. Ubon soils occupy semirecent remnants which
are found outcropping in the alluvial plaine hetween the Mae Nam
Nan and Mae Nam Ping. These soils are somewhat similar to
the San Pa Tong, sandy phase and Kamphaeng Saen, leached
phase soils. Ubon soils have a flat to slightly undulating topo-
graphy,

These soils are somewhat poorly drained and are
occasionally subjected to flooding during the wet season. Ubon
goils are mhinly used for growing rice but their low fertility
associatbd with their sanay texture imposss some limitations .
Small shrubs are predominant in the uncultivated areas.

Ubon soils are Low-Humic Gley soils with a common
horizon seque. ce of Ag-Btg. A diagnostic characteristic of the
Ubon series !5 its texture which is loam sand or sand. Matrix
color is dark gray (10 YR 3/1) to dark grayish brown (10 YR
4/1) in the surfece and brown (10 YR 5/3) to light yellowish
brown (10 YR 6/4) in the subsoil. These soils are mottled
throughout, Values of PH are variable due tc the low buffe ring
capacilty of their sandy material, bul are usually very strongly to
strongly acid (4.5 to 5.5).

Manorom (Mn). Manorom soils are found on the semirecent
terraces and occupy an extensive portion of the easternmost part
of the study area. They have a flat to slightly undulating topo-
graphy and are occupied by numerous termite mounds.
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These soils are somewhat poorly drained and are
usually cultivated in rice; yields are moderate under normal rain-
fall conditions, Groundnuts (peanuts) are grown on some soils,
but yiolde are poor due tq the heavy texture of the subsoil.

Manorom soils are Low-Humic Gley soils with an
A g-Btg horizon sequence. These soils are composed of clay
loam in the surface layers (between 15 and 40 cm in depth)and
clay or heavy clay in the subsoil. Occasionally, loam or fine
sandy loam is found in the surface layers. Matrix color of the
top soil is dark gray (10 YR 4/1) to grayish brown (10 YR 5/2)
but becomes whitislh whdn dry in some profiles. Color in the
sub soil is gray (10 YR 6/1) to light brownish gray (10 YR 6/2).
Most ot these soils have a granular mulch in a thin layer at the
surface as a result of =« etting and drying. Manorom soils are
mottled throughout. Brown (10 YR 5/3) to yellowish brown
(10 YR 5/8) indistinct mottling is concentrated along root channels
in the surface layers, whereas very distinct red mottling (2.5
YR or less) is found at depths from 20 to 50 cm, Scattered
lateritic gravel ie often found in the profiles at varying depths,
Values of pH, which are somewhat higher in the surface layer
than in the subsoil, are very stirongly to strongly acid (4.5 to
5.5).

Boraphet (Bo). Boraphet soils occupy an elongated area
on the semirecent terrace between the Peneplain and the alluvial
plains scutheast of Bung Boraphet. They have a flat to slightly
undulating topography.

These soilsare poorly drained and are mainly used
for dryland crop cultivation; corn and beans are the main crops.
Uncultivatdd areas are overgrown with bamboo forests or grass,

Boraphet scils are Humic Gley soils with an Ag-Bg
or Cg horizon sequence. These soils are composed of clay and
are very sticky when wet. The surface layer (20 to 40 c¢m depth)
is black (10 YR 2/1) to very dark grayish brown (10 YR 3/2)
with indistinct motlling, and the subscil is grayish brown (10 YR
5/2) to grey (10 YR 6/1). Distinct strong red motlling (2.5 YR
or kelow) occurs in the subsoil. In some areas the dark surface
layer has been removed by erosion thereby exposing the grayish
clay subsoil with the sirong xed motlling. Values of pH are
slightly acid to neutral (6 to 7) or moderately alkaline (8) in
the surface and very strongly to strongly acid (4.5 to 5.5) in
the subsoil,
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Lampang (Lp). Lampang soils are found on the low
terraces and occupy a large portion of the western part of the
study area; smaller areas are also fouhd in the southeastern part
of the study area. Lampang soils usually have a flai to slightly
undulating topography.

These soils are somewhat poor!y drained and are .
saturated or partly inundated during the wet senson. They are
used exclusively for growing rice and bear medium yields under
normal rainfall conditions,

Lampang soils are Low Humic Gley soils with a commpi
horizon sequence of Ag-B, These soils are composed of loamy
sand to sandy loam in the surface layers and sandy loam to sandy
clay loam in the subsoil, Clay or heavy clay is occasionally found
below a depth of 70 cm and some profiles are sendy loam through-
out. Matrix color is dark grayish brown (10 YR 4/2) to grayish
brown (10 YR 5/2) in the surface layer, which ispoor in organic
matlter, and grayish brown (10 YR 5/2) to light brownish gray
(10 YR 6/2) in the subsoil; however, a brownish (10 YR 4/3
or 10 YR 6/4) color is also sometimes found in the subsoil,
Brown to reddish iottling occurs throughout the profile and be-
comes redder in profiles with a clayey subsoil, Values of pH
are usually very skrongly to strongly-acid (4.5 to 5.5) but are
sometimes slightly acid to neutral (6 to 7) in the subsoil,

A clayey phase (Lp-cl) of the Lamphang serics is
recgonized and indicated on the soil maps, The clayey phase
soils are separated from the normal Lampang series becatse
of a heavy clay layer in the subsoil and the presence of strong,
red motiling. These soils consist of heavy clay at depths between
20 and 50 cm. Matrix color is dark grayish brown (10 YR 4/2)
to grayish brown (10 YR 5/2) in the surface and gray (10 YR
6/1 or 10 YR 5/1) to grayish brown (10 YR 5/2) in the stusoil.
Motlling in the surface iayer is brown (10 YR 5/3) to yellowish
brown (10 YR 5/8) and is concentrated along the roo! channels.
In the heavy clay layer strong red motlling (2.5 YR hue or below)
occurs and concretions are occasionally found., Other characteris-
tics are similar to the normal Lampang soils.

A concretionary phase (Lp-cc) of the Lampang series
is recognirzed and indicated on the soil maps. These soils contain
a condiderable amount of lateritic concretions in the subsoil, usually
below 50 cm., The density of the laterite is, however not
sufticient, nor does it occur shallow enough to classity such soils
with the Sakon or Phen series. In all other characterist:ce
these soils aie comparable with modal Lampang soils.
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Sakon (Sk). .Sakon soils occur on the low terrace and
on the colluvial footslopes of andesite and rhyolite hills and are
found in the southeastern part of the study area. They have a
slightly undulating to undulating topograpuy.

These soils are somewhat well to somewhat poorly
drained. Rice and dryland crops are cultivatdd on the soils-
which are more than 30 cm thick. Soils with laterite at or near
the surface are not cultivated and are overgrown with small
shrubs,

Sakon soils are Low-Humic Gley soils that intergrade
with Gray Podzolic soils, These soils have an A-Bt or Ag-Btg
horizon sequence and usually consist of dark grayish brown
(10 YR 4/2) to brown (10 YR 5/3) sandy loam to clay loam
above a hard laterite. The diagnostic characteristic of these
soils is presence of consolidated laterite in block or sheet form
(20 ecm or more in thickness) at depths of less than 50 cm.

The laterite is occasionally found in spots at the surface but
generally it is covered by a thin layer of soil between 25 and 40
cm in depth. Soils which are used for growing rice are mottled.
Values of pH are very strongly to medium acid (4.5 to 6).

San Pa Tong (Sp). San Pa Tbng soils which occupy the
low terrac8s composed of old river alluvium and some slope
colluvium, are found almost exclusively in the western part of the
study area, They have a flat to slightly undulating topography,

These soils are well to moderately well drained and
are mainly uncultivated. Some soils are used for growing corn.
Sparse low shrubs are dominant in uncultivated areas;however,
patches of barren ground also occur.

San Pa Tong soils are Gray Podzolic soils with a
common horizon sequence of A1-A2¢Bt or Ap-Bt, The textural
B horizon is weakly expressed, especially when the soil is deve-
loped on sandy textured sediments. These soils are composed of
loamy send to sandy loam on the surface and sandy loam to sandy
clay loam in the subsoil., Color of the surface layer is very dark
grayish brown (10 YR 4/2) to dark brown (10 YR 3/3 or 7.5
YR 4/2 - 4/4) and becomes light gray (10 YR 26/1) to pale
brown (10 YR 6/3) when dry. The color of the subsoil is
reddish yellow (5 YR 6/6) to brown (10 YR 3/3). Mottling
sometimes develops in the lower part of the profile (between 70
to 80 cm in depth). Values of pH are medium acid (5.5 to 6)
in the surface and strongly acid (5 to ~.5) in the subsoil.
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A colluvial phase (Sp-col) of the San Pa Tong series
is recognized and indicated on the soil maps. These colluvial
phase soils are composed mainly of coarse colluvial material
occurring around acid igneous rocke and resistant limestone hills,
San Pa Tong, colluvial phase soils are composed of loamy sand
in the surface layer and sandy loam or sandy clay loam in the
subsoil. Occasionally, loamy sand with medium to coarse
colluvial fragments is found throughout the profile. Matrix color
is dark reddish brown (5 YR 3/3) to grayish brown (10 YR
5/2) in the surface layers and brown (10 YR 5/3) to very pale
browr. (10 YR 7/4) in the subsoil. Mottling develops only in the
lower patktc of the protile. Values of PH are normally strongly
tc medium acid (5 to 6); however, in sandy profiles the pH may
be 7 to 8 in the surface layers or throughout the profile.

A sandy phase (Sp-s) of the San Pa Tong series is
recognized and indicated on the soil maps, These soils are
found on the low terraces and in the transition zone between the
high and low terraces and are similar to the Kamphaeng Saen,
leached phase soils (but 8o not contain mica). Some soils
occupy old levee-like remnants, The San Pa Tong, sandy phase
soils are composed of loamy sand throughout the profile, Color
is dark gray (10 YR 4/1) to grayish brown (i0 YR 5/2) in the
surface (15 to 25 cm depth) and brown (10 YR 5/3) to pale
brown (10 YR 6/3) in the subsoil, Values of PH are normally
strongly to slightly acid (5 to 6.5).

Lat Ya (Ly). "sat Ya solls occupy the high terracas and
some colluvial footslopes of hills and occur mainly in ome relatively
small area along the western border of the study area near Ban
Bung Lom. Occurrences of these soils were also found on the
Peneplain and were included with other soils in an Unnamed
Complex due to the complexity of the parent rock, Lat Ya soils
have a slightly undulating to undulating topography.

Most of these soils are overgrown with forests or
scallered shrubs. Shifling cultivation is practiced on some soils
and kapok plantations are occasionally found.

Lat Ya soils are Red-Yellow Podzolic soils with an A -
Bt horizon sequence. These soils are Predominantly coarse asandy
loam throughout the profile; however, some profiles have sandy clay
loam in the suhseilil Gravel is commonly present below a depth
of 50 cm in those which are found on the peneplain,
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Matrix color is reddish brown (5 YR 4/4) to strong brown

(7.5 YR 5/6) in the surface (slightly darker in forested soils)
and yellowish red (5 YR 4/6) to strong brown (7.5 YR 5/6)in
the subsoil. Values of pH are normally very strongly to strongly
acid (4.5 to 5.5); however,values of 7 to 8 are found in the
peneplain where Lat Ya soils are mixed with limestone,

Lop Buri (Lp). Lop Buri soils are found on the lower
paris of the peneplain located in the southeastern part of the
study area, and are formed on alluvium derived from limestone.
These soils are somewhat lower and more hydromorphic than the
Pak Chong and Takli soils. They have a flat to slightly undula-
ting topography.

Most of the Lop Buri soils are overgrown with bamboo
and shrubs, Some corn grown in the higher areas, and rice is
sometimes grown in the lower arsas.

Lop Buri soils are Black Grumosols with an indistinct
A-Cg or Ag-Cg horizon sequence. These soils are generally
composed of heavy clay ofthe montmorillonitic type. Lop Buri
soils are very sticky and plastic and tend to swell when wet,
When dry, they become hard and crack deeply. Self mulching
characteristics at the surface and the presence of slickensides at
varying depths in the soil are characteristic of this series,
Metrix color is black (10 YR 2/1) to dark gray (10 YR 4/1)in
the surface layer (20 to 40 cm in depth) and gray (10 YR 5/1)
or grayish brown (10 YR 5/2) in the subsoil. Indistinct mottling
occurs throughout the profile. Fine to coarse colluvial fragments
and limestone fragments (below 80 c¢m in depth) are commonly
found in many profiles. Values of PH are neutral to mildly
alkaline (7 to 8).

Takli (Tk). Takli soils are found on the peneplain in the
southeastern part of the study area and also occupy a small por-
tion of a low terrace in the western part of the study area north
of Ban Don Khwang. Some of these s oils are found as residual
remnants and form isolated '"islands'" surrounded by old river
deposits, Takli soils have an undulating topography.

These soils are somewhat poorly drained and most of
them are covered with sparse low shrubs and bamboo forests.
Corn is grown on some of the higher areas and rice is grown
on some of the lower areas.
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Takli soils are primarily Rendzina soils with an A-C
or A-(B)~C horizon sequence, but a few are Brown Forest
soils, Takli soils are composed of clay., Matrix color is very
dark gray to gray (10 YR 3/1 to 10 YR 5/1) in the surfacc
layer (approximately 30 cm in depth). A whitish, soft limestone
occurs at varying depths in the subsoil, In some soils hard
limestone is encountered below a depth of 40to 50 cm., Takli
soils have a high base saturation and are very sticky when wet;
seli-mulching characteristics are present at the surface. Values
of pH are neutral to mildly alkaline (7 to 8).

Pak Chong (Pc). Pak Chong soils are found in the pene-
pldin and on some colluvial slopes adjacent to the limestone and
Predominantly andesite hills which are located south and southeast
of Nakhon Sawan. Pak Chong solls are Red Brown Earths
that intergrade with Brown Forest soils, These soils' have a
common horizon sequence of A1 (Ap)-A3-Bt. or A-Bt;the A1
(Ap) horizon seldom exceeds =~ 20 cm in depth. Consistence is
hard inthe topeoil and firm in the subsoil when dry, and sticky
and plastic when wet.

All Pak Chong soils within the study area were sub-~
divided into two phases, a colluvial phase and a shallow dark
Phase. The modal Pak Chong soils, surveyed in the Lop Buri
study area (app. B) do not occur here, Occurrences of these
two phase are indicated on the soil maps and the important
characteristics of each phase are described below:

- Pak Chong,colluvial phase (Pc-col) eoils are fornied
on colluviated residuum from the limestone hills and ozcupy onlya
small area along the southern edge of the study area, They have
an undulating to rolling topography,

These soils are moderately well to well drained and
are generally not cultivated., They a:'e usually overgrown with
small shrubs., Corn is grown on the few soils which are cultiva-
ted.

Pak Chong, colluvial phase soils are composed of
clay loam in the surface and clay in the subsoil. Matrix color
is dark reddish brown (2.5 YR 3/4} to reddish brown (5 YR
4/4) in the surface layers and red (2.5 YR 4/6) to yellowish
red (5 YR 4/6) in the subsoil. Light olive brown motlling is
occasionally found in the subsoil at depths below 40 cm. Colluvial
fragments composed of limestone and other basic materials occur
throughout these soiis and increase in size with depth, Values of
PH are nemtrai to mildly alkaline (7 to 8) in the surface and
slightly acid (6 to 6.5) in the shbsoil.
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- Pak Chong, shallow dark phase (Pc-8d) soils are
found on the peneplain southeast of Nakhon Sawan. They have
& slightly undulating to undulating topography,

‘These soils are well to moderately well drained and
@re mainly used for dryland cultivation; corn and castor beans
are the main crops. Bamboo and small shrubs are scattered
throughout the uncultivated areas,

Pak Chong,shallow dark phase soils are composed
cf clay, Matrix color is very dark gray (5§ YR 3/1) to dark
grayish Lrown (5 YR 3/2) in the surface layer and dark reddish
brown (5 YR 3/4) or reddish brown (5 YR 5/4 or 5/3) in the
subsoil. These soils generally contain limestone fragments at
depths below 50to 70 cm. Values of pH are neutral to mildly
alkaline (7 to 8),

Nakhon Sawan (Ns). Nakhor Sawan soils occupy areas
adjacent to the mica schist and limestone hills satth of Nakhon
Sawan. These soils are composed of colluviated residuum
derived primarily from mica schist but also from limestone, shale,
and quartzile, They have an undulating to rolling topography,
Nakhon Sawan soils also occur in association with Tha Yang
soils,

These soils are well drained and are mainly over-
grown with low shrubs and bamboo. Some dryland crops,
mainly corn, are grown on the more moderately drained soils.

Nakhon Sawan soils are Reddish-Brown Lateritic
soils ‘hat intergrade to Red Brown Earths. The common hori-
zon sequence is A-Bt, The soils are composed of loam in the
surface (15 to 20 cm depth) and clay loam in the subsoil;some
profiles are composed of clay loam throughout. Colluvial gravel
is usually found in the deeper subsoil helow approximately 60 cm.
The color of the surface layer is dark reddish brown (2.5 YR
3/4) to dark brown (5 YR 3/2). Matrix color ir. the subsoil
is dark red (2.5 YR 3/6) or yellowish red (5 YR 4/6).

Values of pH vary locally from medium acid to neutral (5.5 to
7).

Li (Li) . Li soils are found on colluviatdd residuum derived
from shale, phyﬂité, and andesite and occur only in one small
aread surrounding Khao Samuk (hill) east of Lat Yao. They have
an undulating to rolling topography,

J.i soils are well drained. Vegetatile gardens and
fruit orchards abound on these soils,

25




$- Sg

Li soils are Reddish-Brown Lateritic soils with an
A -Bt horizon sequence. These soils are composed of clay
loam in the surface layer (30 to 40 cm depth) and clay in the
subsoil. Colluvial fragments and lateritic concretions are found
throughout .the profile, but are more .concentrated in the subsoil
at depths below 70 cm. The deeper subsoii is offen resistant
to auger penetration. Matrix color is yellowish red (5 YR 4/6)
in the surface layer and red (10 R 4/6) in the subsoil, The
PH is commonly slightly acid (6.5).

Tha Yang (Ty). Tha Yang soils are shallow soila on
stony colluvium and residuum from acidic rocks snd occupy low
hills and knolls (with a slope of less than 15 percent) in the
southeastern part of the study area. They usuzlly have a rolling
topography.

Most of these soils are uncultivated because of their
shallow depth and stony character. Dryland crops (corn and
castor beans) are grown only where deepr~ soils are found,
Small shrubs and bamboo are the dominant vegetation on the
uncultivated soils.

Tha Yang soils are Predominantly Red-Yellow

Podzolic soils, (occasionally, Lithosols ara included in this series)
with an A~Bt or A-C horizon sequence. These soils are com-
Posed of gravelly sandy loam at the surface and gravelly sandy
clay loam in the subsoil;numerous rock fragments are found et
less than 50 cm in depth. These soils are usually covered

with thin layers of gravelly soil material to depths between 20
and 40 cm. Value of PH is usually very strongly to strongly
acid (4.5 to 5.5);however,values of 7 to 8 in the subsoil are
occasionally found in thome soils whith are mixed with limestone.

OTHER MAPPING UNITS

A associations

Kamphaeng Saen and Phet Buri(Ks/Pb). This associa-
tion covers an area of mainly composed of Kamphaeng Saen
soils, with scattered paiches of Phet Buri soils under rice.
The topography is slightly undulating; the Phet Buri soils are
situated in the relaiively low parte of the area.Kamphaeng Saen
soils are under uplandcrops and sheibs.
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Lampang and San Pa Tong (Lp/Sp). This association
consists of higher "islands" of San Pa Tong socila surrounded
by lower Lampang soils. The topography is flat to slightly undu-

lating. - San Pa Tong soils are overgrown with forests amd
scattered shrubs. The Lampang soils are us=d for growing
rice.

Tha Yang and Nakhon Sawan (Ty/Ns). This association

is found on the footslopes of the mica schist and limestone hills
south of Nakhon Sawan and conaists mainly of Tha Yang soils,
The topography is undulating, These areas are of little agri-
cultural value as most soils are shallow and stony,although some
dryland crops are grown on Nakhon Sawan soils,

Complex soils

Unnamed complex (Uc). This unit consists of Tha Yang,
Lat Ya, Takli, Pak Chong, shallow dark phase, Nakhon Sawan,
and a topographically high variant of Lampang soils occurring in
& complex pallern of areas which are too small to be mapped

individually, These soils are fonnd on the peneplain southeast of
Nakhon Sawan and have an undulating topography with distinct
micrervlef features. These soils have a complex intergrated

pattern of rock types. Dryland crops (mainly corn) are grown
on the dryer soils with higher elevations and rice is grown on
the hwyd¥omorphic soils. Small shrubs and grasses are pre-
dominant iy other areas.

_Alluvial complex (Ac). This unit (unnamed) ie composed
mainly of The Muaag, Sapphaya, Chainat, Rat Buri, P himai,and
Yang Pong solls occurring in association with eabh other in areas
which are too small to be mapped separately. This complex is
almost exclusively found in the alluvial plains between the Mae
Nam Nan and Mae Nam Ping and west of the Mae Nam Chao
Phraya, The river levees and abandoned stream channels in
these areas create a strong microrelief. Alluvial complex soiis
are usually not cultivated; however, in some areas rice and
vegetatbles are grown. Marsh vegetation and a _few small shrubs
are dominant,

Slope complex (Sc). This unit consists of a complex of
unnamed soile on steep slopes of the hills. They are'predomina.ntly
shallow,stony, Red-TYellow Podzolic soils, Reddish-Brown
Lateritic soils, Red-Brown Earths, Brown Forest soils and
Lithosols. Forests of various types are predominant throughout/
this unit,
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Subdivisions have been made according to the parent
material as follows:

Sc-li soils are found on craggy hilla of hard limestone
with many rock outcrops. These solls are aseciated with Pak
Chong soils.

Sc-an soils are formed on rounded hills of andesite
and rhyolite porphyry with few rock outcrops. They are mainly
associated with Pak Chong soils.

Sc-ms soils are formed on low rounded hills of mica
schist and associated rocks with few rock outcrops. They are
associated with Nakhon Sawan soils.

Sc-ai soils are formed on &cid igneous rocks,x;minly
granodiorite, granite, or diorite. They form rounded hills with
few rock outcrops and are associated mainly with Tha Yang soila.

Sc-ms-li (bi) aoils. are found on rounded hills of
complex rocks, mainly mica schist with limestone, and some
basic intrusions. There are few rock outcrops. These soils
are associated with Pak Chong and Nakhon Sawan soils.

Kamphaeng Saen Complex (¥s-c). This unit is
composed mainly of Kamphaeng Saen, leabhed phase,Nakhon
Pathom, Phet Buri, Phimai, and Yang Pong eoils, It is a
complex of soils of old river levees and abandoned channels in
the semirecent terraces. They occur in east-west strips,
beginning south of Lat Yao and passing north of Khao Luang
hill range to the alluvial plains of the Mae Nam Ping, Only the
lower members of this unit are subject to flooding. Dryland
crops are grownr nn these asoils outside the depressions;rice is
grown on these soils in some depressions whereas others are
abandoned to marshy vegetation,
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Soil 1‘ Symbol ond
e Great soil grow (s ) Parent materiol
Formation series nome l
Tm  Tha Miong Aluvial  sall Recent river oliuvisin
3 S0 Sopphoya Auvil sl { hydromerphic ) Recant river alluvium
g 1[.._ s o e ] A H e L [ i e
.".'.I Cn Chainat Alluviol o { hydremorphic ) Recent river olluvium
a ; = W Ve—— | . . SERESEE I K s
q': Rb  Rat Bur Alluvial soil [ kydmmo-phic ) Recent river alluvium :
u_ ]I—-q—.—__ —_“.....— e ——ee - s i —— e e _-4|
> Pm  Phimei Afuvial soil (1 ydrdmarphie ) Recen! river alluvium
t‘ — e —— o T——— — ——— e —— e o
» Yang Pong Alluvial soil (hydremorphiy | Racen! river alluvlum
; I MUY Y .y S
E Cs Chum Sarng Alluvial seoil l.lll;lmmphr:] Recent river olluvium
o — N P ey, v o) /P8 S R e
o [To  The T Allovied s0il and Halbc Oleyool |  Alluvium  and  colluvium
[ Humic Gley soll - Allvial soil
3 ‘ H:Ilri Intergrode Semirecen! river alluvium

-

Low - Humic Giey soil

Low —Humic Gley soil

I . T ——

Mencoicic Brown seil

Semirecant river  alluvium

I

Semirscanl river olluvium

Semiracent river olluvium

ibw =HMomic Glay ar!

Semiracan! river oluvium

(L

b 3
=2
S
0 Ub  Ubon Low - Humic Giey soil Semirecent river alkwium
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NATORY LEGEND FOR THE SOILS OF MERS NAKHC
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A

terial Land form Topography
Genetic soil horizon Textural profile
. Flat ta slightly undulating , Y
alluvigin River levees slight siape ta the basin. A C ar Cs Sondy loom,loam ,or silt laam It pr
River levees and levee-basin| Flat to slightly undulating,
atluvium ) Apg — Cgq Laam to silt loam M
transition slight slope tc the basin.
e} S ey e | SHght _slope to the L - 1 — -
Huvium River leves - basin transition Fiat ta slightly undulating Apg - Co Ctoy. leam to silty clay
Huvium River basin Fiat to stightly undulating Apg - Cq Clay
—. B — e i e L - TR - 5 IR U= =L P SR
Huvium Lower port af rivar basin Flot Apg — Cg Clay
e T S p— — —— o it el e e 1 - NE—— -3 - - —- e =
Bluis
Huvium Depressions ar tackewomps Flot Ag — Cgq Cioy .
vrefa
Matti
luvium River baesin Fiat Apg - Cg Clay .
_ " | P -
Volleys of creeks, foo! siopes
oliuvium of predominanty limestons hills Flat fto slightly undulating Ag - Co Laam ar clay
alluvium Lower port of semirecent terrace | Flol to slightly undulating Apg — Btg Clay
- —— - ———————r——- ——— ——— e e - —— [ S W —
Cloy oam over clay loom ta
alluvium Lower port of semirecent ferrace | Flat to slightly w.dulating Apg -~ Bitg clay
—_ -4 - NS T S SRS P 4+
olluvium Semirecent river levees Flat to siightly undulating Apg -~ Btg [Fine sondy loom ta clay loam
alluvium Oldonl“minccm river levees Flat to slightly undulating A - Bt or Btg Fine sandy loam fo cloy laom It
. Laamy ;ond ta sandy loor;\ |
alluvium Semirecent terrace Flat 1o slightty undulating 7 Ag - Bty (7) over clay loam % day
olluwium Semirecent terrace Fiat 10 slightly unduiating A - Bty (?) Sond % lbamy sand thraughout
—— e — e — + _—————— e e e e o
Mattl
aliuvium Semirecens terroce Fiat ta slightly wndulating Ag - Btg (’_]) Clay loam over clay disti
alluvivm Semirecent! terrece - : Ag - B c Mattl
: : duiot Q9 Q or Q9 Cla
faine ‘Bansitied F_lo' to slightiy wn ing y el
] Law terrace, partfy caliv - b ST Ag — B Leamy sand to sandy Wam over | Mott
diments i ‘m:o slighy urdulating B N w0ndy loam 1o sondy ck:y oom | 44
and some Low terrace ,somé Collyviel Mottl
. tlopes: == Slightly um.:yundudlm A-B orAq—Bn,lOurlnv pan Sandy loam %o doy toam ke
» and sieps | Law terruce and colluviel | ¢ | . = _ g |LO™ 3and 1o sondy loem ove:
S5 Fict to slightly \fﬂdulﬂm Al = A2 -8Bt (weok ) or Ap - B¢ sandy loam te sandy clay loam i pre
ondnwumH High terracs, some ceolluvial Silghtly undulating o urduleting A - B1 Sondy loom
‘ slopes L
L ™ 0
colluvium Peneplains Flat 10 slightly 4“"""“ A —Cg or Ag — Cg (indistinct) Clay indist
I
om limesione Peneplaine umlaj“ A—C ov A—-(B)-C Clay
oM limestone Coliuvial siopes Undulating ta rolting Ai(2p)—A3-Btor A—0* Cloy loom over clay If pr
mﬁM Peneplains Siightly unduloting to undulating |Al{Ap )—-A3—0t or A — Bt Cloy
& !
i g s
ﬁ “NIl st Coliuvial shpes Un‘uhﬂng‘h, volling A — ot Loam over cloy loom
et (1] @ Undulgting 1o roiling A - Bt Clay loom over cla



AKHON SAWAN STUDY AREA

Diagnostic  characteristics
Colors below .
] Gley horizon pH Other characteristics
it | i Dark grayish brawn or brown 5.8 6 5 Connins mica throughaut “the profile ,mica
am present anly in sud soi 1o yellowish brown along Mae Nam Ping.
Mottied throughqut Pale brown or very pale 58—~ 6.8 Contains mica thraughout the pratite
N o B ) Surfoce 85 - 5.5 B T
ay Moitied tnroughout Brawn to yellowish brown Subsoil 6.5 - 7 Mica seldam tound in this soil
" . . Rﬁ- ca _ calcoroou§ phase, pH 6 —6 & St
attied throughout Grayish .brown fo yellawish 5 - 65 tlagments on the surfoce .
_— S S — _ - . — ]
Surface 5.5 - g. 5 Same profiles show red matties ‘n the subsa
Mottied throughout Gray to olive groy FE= "
el T ¥ g o _ . fSubseil 65 — 7 depth. .
Bluish reduction below the Floaded neorly thioughout the year;in some
Bluish te gray 5 - 65 ) )
surfoce luyer gravels are found in the surfoce layer
Mottied thraughavt , very Bikiah ' 4.5 5.5 In certoincases Cs sois are simllor to Mn
[} . o o
distinct strang red axen gy te groy differantioted by tapography , the lawer port
——— .- — -
| Dark groyish brown to olive 7 - 8 Rock frogments af limestone , quartzite ond, |
Mattied throughout trown are found in some areo
- 8. Comporable to Rb soil, but-found in higher p
Mattied throughout Dork brown or yellamsh brown SUEISEY i D8 ) ' )
Subsoil 5 % —~ 7 assaciated with termite hills
= Mottied throughout Very dock giayish brown o/ | Surface 5 — 5. 5 ome sois with coorser fexture top soil (1oom )
e roughou . . ! J
N ytioniph brwn, p el e - v | FRpondy leamdars uiso admitted. N>-a ocd &
. 5 - 65 . , .
m Mattied throughout Brown fo yellawish brown increase with deghn Comporchie with Ks soil s but used for rice
> YeNcwish 5 - 68 Ks-1i:oched phase ; loomy sand ,mica dork surface wi
m 't present enly in sub seil slicwish brown 1 brown increose with depth Ks-mo :mottled phase,loom to clay lbom dork surfoss
. Surfoce 5 - 5.5  [Mostly contging mica of e surface. The profilesl
Mattied throughout Grayish brown to brawn Sutsoil 6-%—~ 7 loom texture thraughout ore olso odmitted in to &
ut Mottied throughout Brown to light yellowish brown 4 %5— 5.5 Comﬂp‘gmblo 1o Sp-s and Ks-1,but ues for rive,
L = e S pro === g
Mattied throughout, very ¥ bt b n & & 5. Com:a&o':h le ::n soiis 3’01 nm;‘ond“v;,huqhor pow
. y te lig rownisk g 5 - : ciate fermite mounds, siig fy tight texture |
| distinct strong red mottied _ ':’ - better drminoge and often grenukr structure in the
Mattied throughout ,dletinct Surfoace 6 — 7 Surfoce I
U \ yer comparabie to Lb ond sub surfoce ¢
$1r0n9 3¢ motnes Grayish brown o ghyy Subdail 4.5— ¢ 5
er Mottied throughout, very Gréyish brown fto light Lp-cc Concretionory phose ,ground waier laterite
distinet to distinet stromg red mo. | brownish groy 45— 58 -l Claye it phase,heavy clay fapm
Mottied throv shout only in Pan at hord laterite oceurs at lass than 80 ¢
' . - ' i
vire land Dark grayish brown o brown 48 7 ¢ sometimes loterite engboed of fhe mrface
Jvme it . a ' Surface &% — ¢ Sp-8 : Sondy phose ,loony send comperabie 1 Ke-
m | peesent only in sub seil eddish yeliow ta brown - B - 5o $p ol : coliuviol p! Nomy send 'm_ metited
' T Residuum in areos mined with limestone ,high pH +
—— Yellowish 0d 1o strong brown 4.3~ 5.5 of mixing pidi~Amestone are odmitted.
indistinct mottling throughout 6ray to grayisk bkown 7 — 8 smiwldﬁn.v su-face
T —— Gray to dark groy 7 - @ Shaliow loyer of marly imestone beneath the dark
T B N | 5 rfoce 7“— 8 | o
v - .
It present onily in sy soil L. mestone frogments theaughout
yi bsoi Red 10 yellowish red Subsoil 86— 6-5
. Dark reddieh drown or
—— | - stone tragments below 50 — 70 cm.
reddish beown . Y o Lime
—_— Dork red to yoNowioh red 80 — 2% wded
v " N '
— Red g N, b | T T R Su———



Dominant londuse

or
o H Other choracteristics Vegetation
— 6 8 Contains mica throughout ‘the pre‘ije ymico mast abundant Mostly urbon | some g8fdene,

orchords & drylard

along Mae Nam Ping.

{
58— 658 Caontains mico throughout the profite

Rice
558 | r ~ | Rice and som: drylnd crope] , |
Mica seidom found in ihis sail ‘
6 5 - 7 corn, jute
Rb- co ' calcorequs phase, pH 6 —6 -5 Some limestowe: .
5 — €65 flagments on the surtoce . Mostly rice, somé bamboo forest
5~!; - Gy-?—— Some profiies show red motties in the subsoil ot varying
Marshy, and some rice .
raot [ depth. A
] . Flooded nearly throughou! the yeor;in soms profiles loterite Mastly Ggeehy some lotus
: grovels ore found in the surface loyer grawing an the upper ports
bs.5- 5.5 in certaincases Cs soils ore simllar to Mn 0l but they ave
differentiated by fapogrophy , the tower port being Cs soils Rice g
7 — 8 Rock frogments of limestone, quortzite and laierife gravels a 4
Ice
are faund in same qreq.
& 5 - 8.8 Comparobie 1o Rb soil, but-found in higher position and 1
R
5 5 - 7 ossociofed with termite hills ree
e 5 - 5.8 Some soils with coorser fexture op sofl (loam ) and lighter b - ,
| 65— 7 su%:oilgsmdy foam) ore oiso admitted. Np-a acid phase, pH subsol Rice
— L 1 48= _ i . . -
5 - 65 ¥ ; .
roose_w_i'i- ?:”h Comparoble with Ks s , but uted -f—or rice . ﬁuco a
5 - ¢ 5 Ks -1 :lsached phase  loomy sond mico,dork surfoce with brown subsoil | Dryland Crops, carn, sugar | jute q_
reose witt depth K$-ma " motted phase;loom fa clay loom Aork surfoss with boown subsoil | and some shrubs. 2
0—5_ = .5 Mostly containi mico ot the surface. The profiles with t—o-ndr_w T "%
6 %5~ 7 loam texfure throughout are aisa admitted in fa this series Rice ‘g
5~ 8.5 Comﬂﬁmblo to Sp-$ and Ks-1,but vse for rice ; no mica in the | Rice ?
s . ipfo -
Camparoble 10 Cs sails but rituald in higher position and ossg — . 4
‘55— 58 datey with fermite mounds, sightty light fexture in surfoce Mostly rice ,some ground nuts
i e better droinage and aften gonulor efrucfure in_the surface. IR
& - 7 Surfoce layer comporable ta Lb ,ond sub surface comparobie o Cs  |Oryland craps,com, ond beons,
4-85--5 5 e bamboo & gross.
Lp-cc Cracretionary phose ,ground water loMrite below 30 ¢m i
S - 5 5 !E‘:"‘ Clon{ Hlﬂ}“ Phase, heavy ciay fom 20-50om very - Ice and some bomboo , shrubs
I p— Pan of hord loterite ocesrs at less than 80 cm.depth, Shrude ,s0me rice and drylond
somefimes laterite envbeed ot fhe surloce ol crops
. [P e L Y ==
ac _g $p-=9:Sondy phose, loomy sand,comperabie ® Ke-1 bl no mices Shrubs borren o' sone
5 - 5.8 Sp ool : colluviol phose,BBmy sond with mottied subso drylond crope
B - Residuum in areas mined with timestone high N volues becouse Shifting culNvation , shrubs g
el B0 of mixing mith-Amestane are odmitted. some kapoh
- 8 Selfmusching - surface Bamboe,shrubs end some corn
) Moetly corn, some ehrubs
- 8 Shaltow layer of marly imestens be 1eath the dark heavy clay and - bemboo.
T- 8 Limestone frogments throughout Shrubs and corn
6— 68
—— - ' .Corn ,castor beons, bamboo
- 8 Limestone frogments belew 50 — 70 cm. and shrubs.
s — 9. - Bombao & sheubs, some carn.
65
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g Np  Nakhen Pathom , Low-Humic Gley soil Semirecunt nver olluvium
2 b—- OV et e e _— e I =P I
3 s Phat  Buri Low ~Humic Gley seil Semirecent river olluvium ¢
8 Ks  Komphotng  Soen Nemcalcic Brown sed Semirecen? river alluvium
e —— = — . - - - — el ———, = - . -
g Kr Krok Phre wpw -Humic Glay wsail Semirecent river aduvium
b us Uban Ow - Humic Gley soi) Semirecent river ofluwium
3 SS— ————— e e
Mn Mg na rom Low - Humic Gley sail Semirecent river olluvium
g ‘Bo Borophet Humic Gley wil Semirecent river olluvium
; - T —— . = S S T _0' mMium
=
j Lp  Lomgony Low ~ Humls Gy seil Terrace sedments
- L;Mul-;_;u, - ...-., i Terruce sediments end e
"™ . Senon Podrelic weil 310p8  colluvium
u p———— —— ¢ —— - e —_
; ] Terrace sediments ond si
E Se  Son Pe Tong Gray Peodzolic soil coliuvivm.
E e arpregern ; < : _
- Ly Lat Yo Red - Yellow Podzolic sod §Troce ’(.g")""" ond remdy
o L Lop Burl Block Grumosol Limestone oluvium ond colluyvium
w —— e e L A - = oo
'_ Ll
g ™ Tl Rendzing Colluviated residugm from limeston
> — A _ = - _
3 3 ‘c-u-l Pak Cheng Red Irnn earth to Brown Colluviated nesiduum from limestor
é S cothndal phase Forest woil
2 Mk Chong Red Brews serth to Brown | .
b - Coluvioted resid f fimestod
P g } Pe ﬂ-.--._“ . Prelt ‘aalt o residuum frem
w ' Raddish — Brown Lateritic sail | Cotuviend residuum from
= a We  Nokhen to Fed Brown eorths predominantly mico schist
g " . _ Ceolluviated residuum from
a ‘ L Paddieh-Rrown Gaterine soil | L (ohole andesite, e1c)
w Med Wllow Pedmiic soils, s coliuvium
4 Ty, The Yeng . S el
i tome lithosols. from oeidic roghs
L
. Composition
. ue l.“‘* " Unnemed comolex of Ty Ly, Tk, Pc-s4, N3 o
Ac  Aluvial coluplns Camplex of Tem,Se,Cn, R . Pm, Yp series, usuelly along fthe
' Moctly gy Podashic soils , shallow ond stony, with Red - Yell
- I_L oozl Fed Beown eorth,Renzing ond Brewn Forest soily
. K—g “w Complax of Ks—i,Np,Pd ,Pm,6 end some Yp

g -

_,." " . e arerE - -
- I Symbal m“ Composition
g TG : e e
o ¥y Ke/P0  Nemptang Seen ont Phat Buri Moinly Ks ; lower PD spots
i . 8 . ti EE
Lp/iSp Lamperg .'ﬁ Son k Tong Mostly Lp,. iseloted isiends
.t 3 .
8 T/ Wty esd Ninten ‘Sehen Meinly Ty ; Ns sell daoth
; - —
: - ~ % " = } L ]
) ik L i ;l", -‘ o
"% - * 3. ; .
t1F--I"'|. i\ J"-. X t :3. . . - M {
T R : : g




. g

R
uvium Lower part of semirecent lerrace | Fiat to  siightiy unduiating Apg - B1g

cioy

e el o o o e e ———— ——— = s it & e e s ey - e .
uvium Semirecent river levees Ftet to slightly undulating Apg - B9 Fing sandy loom ta cloy ioom

—— R - e S s > - F’""" = o e ———— s R v = = i
uvium 01d ond femiracent river lavees | Fiar 10 slightly undulating A - Bt or Bfg Fins sondy lbam fo cloy loam it pre

) 7 ; | . i 7 Loamy sond 1o sondy loom
uvium Semirscent terrocs Fiat ta slightty undulatini Ag - BIg (D) |,.ar clay loom to doy

, | _ 1 plill- o — gl oy S

tovium Semirecent terroce Flot %o siighly undulating Ag - Btg (9) |Sond %o lcomy sand throughout
- - | \ Mottied
luvlum Semirecent terrace Flot to slightty unduloting Ap - Brg () Cioy loom over cioy distinct
linvium Semirecet terroce — Flat ta slightly undulating Ag - Bg or Cg Cloy Mottied

peneplainy transition o
o Low terrace, port colly -
ments yRI5h Flat 1o siighty unduloting Ag - 8

. . 3 nropq
Loamy sand 10 sondy DOM over Motiie

. esondy loom 1o sandy ciay bom
| vieted. A TSN, st = e o CILLL
some Low terrgce ,some coliyviat Mattied
Siightly unduiating 1 undulating A - Bt or Ag~ Big iotsrite pan Sondy loom o cay loom
| siopes I =k - =" ] o LS rice o
i d 10 sandy loom over
and siope | Low terrace ond coiluviol : _ _ _ Lamy son
A Flat fo slightly unduioting Al - A2 - Bt (weak ) orAp - sandy loam 10 sondy clay loom i? prese
—— U S —— SR (NS S= St g iy 4 . .
ond residuum| HIOR terrace, scme collwial g ndulafing to unduleting A - 81 $ondy loam
siopos
colluvium Penepiains Flat 10 slightly undulating A —Cg ar Ag — Cy lindiatinct) Cioy Indisting
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